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X) and S*(B-X) are added to the three components R, G and B to obtain three strengthened componen » 
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No. CN1418003 

The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

[CLAIMS] 

1. A method for strengthening a color in pixels including 
three components (R, G, B) corresponding to red, green, and 
blue, which are three primary colors, 

said method, comprising the steps of: 

(1) determining a reference value X; 

(2) subtracting the reference value X from a value of each 
of the three components (R, G, B) to obtain values (R — X), (G — 
X), and (B - X); 

(3) magnifying or demagnifying each of the values (R - X), 
(G - X), and (B - X) with a magnifying or demagnifying factor S 
to obtain magnified or demagnified values of the three 
components (Rs, Gs, Bs); and 

(4) adding the magnified or demagnified values (Rs, Gs, 
Bs) of the components to obtain three strengthened 
components. 

2. The method as set forth in claim 1, wherein: 

the reference value X is a minimal value of values of the 
pixels of R, G, and B. 
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Presented by Embodiment 2 is a process for strengthening 
colors in RGB color spaces in accordance with the following 
equations in which the predetermined constant X used in the 
equations (1) is not used: 



Rnew = R + (R - f(R, G, B)) * Scale 

Gnew = G + (G - f(R, G, B)) * Scale (2) 

Bnew = B + (B - f(R, G, B)) * Scale 
where R, G, and B represent components of primary colors, 
Rnew, Gnew, and Bnew represent strengthened components 
thereof. Scale represents a strengthening rate, and f(R, G, B) is 
a function including one of the variables R, G, and B. 

In the best mode, f(R, G, B) is min(R, G, B), which is the 
minimal value of R, G, and B. 

For carrying out the best mode, equations for 
strengthening colors are as follows: 

Rnew = R + (R — min(R, G, B)) * Scale 

Gnew = G + (G — min(R, G, B)) * Scale (3) 

Bnew — B + (B — min(R, G, B)) * Scale 

As an alternative way, f(R, G, B) is replaced with max(R, G, 
B), which is the maximal value of R, G, and B. Alternatively, f(R, 
G, B) is replaced with the intermediate value of R, G, and B, or 
f(R, G, B) is replaced with the average value of R, G, and B. 
When color saturation is strengthened in accordance with the 
equations (2) or the equations (3), hue in each color is 
unchanged and maintained. This can be verified with ease. 

The aforementioned process for strengthening prevents 
overflow by way of clamping calculation in cases where each of 
the strengthened components exceeds its corresponding upper 
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limit. In cases where the value of the strengthened component 
exceed the value of the upper limit, the value of the 
strengthened component can be restricted in accordance with 
the upper limit by way of the clamping calculation. 
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i^=«fttfcAi£##ttX2lH£-ft(R. G. B), 
##« = #*( R, G. X. W 

»H(R— : X), ( G — X ) 2&. ( B — X ) (ft {& „ i£3S=ffe 
S&$f5A(R— X), ( G — X) 2£( B — X) tKjCS. 
^SScB^Sff-fcfcfiWR— x). (G— X)S(B— X)M 
{tfMfcAsESt'J'. (R— X), S* (G— X) 

fis.(B-x)if)®. igjgeg s& # »j ;& is s * 

(R— X) „ S* (G— X) SS*( B— X) W-ctiqpji^H 
#S(R. G. B), = R'. G', 

B'). 
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ft *1 S # 4 S 3 R 2 / 2 ^: 



(R, G, B), v'Af-%. =_if &&-£. 

9. 8 -£*i* *=#-*«. X # 

iSR> G tf$L‘\'&. 

10- 8 m x ^7 

5 iS R. + ^ + 

11. *»;&.#*** 8 /5Trit^3#a-«L-*-fc^^4ti, ^tiS^#i£X^7 
iS R. G >5L B-flMt-t #£*.01. 

12. 8 ^tis^Hi X *7 

iSR. G ZL B'BfLilti’tf-f-Xj'ft.. 

10 13. :M3U']^*- 8 jtift— # 

-S.'fe^, (clamping) 

14. — Vrnmn-lk&Mbh^LM-, £■*-&&-% :(R, g, 
B)^'J*+y&*£, i£3tJ-&^: 

— ^ — (R-G) , (G-B)^L(B-R)^-flL; 

15 '|-|XW, iS^ — £ — _EL*+yS — ^ 

— i&#iir^-, is^— £xifei*MM&— %— (R- 

G) . (G-B) ;&. (B-R) #■£■ + J^'NiL; 

— iS^>£^ 2 g-i£ 4 £--^iS^ — £ 

S* (R-G) , S* (G-B)^L S*(B-R)£- + ^ ■& + S ^7 — l&iStlfc at 

20 0-f-; 

— iS^ — ^ X.^,Ig-i^ 4 lr-f-iS^.>ir^^, JL*f,S — 

, &#44*fc#rdJ S* (R-G) „ S* (G-B) XL S* (B-R) 6*H£; 

— ANDi£#ife3g-, is AND i£#%,i&i£4l-^-is3? — $> JU+yE. 

— # — (S* (B-R), S* (G-B) , 0). (S*(R-G), 

25 0, S* (G-B));3L(0, S*(R-G), S* (B-R) ) £. ^ VXX. 

— iS.#'fe^,iSi5.^^^i4^i^iSANDi£44'fe^-#4#^viS =-^i (R, 
G, B) , .*i*ty& — 4S*'J-ttr-5-.ii#-*l±*fe.«!rtb (R + S* (R-B) , G + S* (G-B) , 
B) , (R + S* (R-G) , C, B + S*(B-G))^L(R, G + S* (G-R) , B + S*(B-R)) + 
tfl— if 3$^*. 
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S.XY4L&-U 180° frfr. 

_£. z 4*#*£&^4Lte*«/fc(S) : SdjOi.1. ^ HSV 

(pur i ty) 6^J lb# 1 ). S = 1 j(k. 

4S = 0. 25 Qt» #t>SL, ^^S = O0t, Bp^?^c 

5 0K 

V, ^ HSV dj tn 0 1 

44. V = 0 ^4LX (blackness) , ftV = lB*, H'J# 

(intensity) , £ V - 1 JLS = 1 flt , (pure hue) , (whiteness) 

ja'j-sr^s. v = i 3 - s = o 

10 H. S. V, jS'Jii^#- 

RGB iSi/fLUi > / 9W£^’J RGB ^ $) ^.^4^ 4& ^ 

6^4t> 4MH # ^ T i£Xt#r *>4^ & RGB 3-7} ty- (cube) 

S0HSVpt^4^^ o 

RGB MA ft A) HSV z4*. 

15 RGB HSV 7S$)ip-4£M j— B. 

J#,. & -b , it HSV tt Ji^L & z 4& J-te— Tjfi A #T^T 45: l*J *% 

V(«jH&jSt). *Hi—“ £& RGB (ifit > V4F-f#SMi+tffc 
*.>{4. RGB£R44G(j HSV AAte-f*# V-ttL^TC^^-^l® _t. S, 

HSV 644&Mt. &.i$Z *.4£ 5.S& & z4*6$4B*fr*£8. H, A HSV 6^ &i$ , 
20 HSV — 7^4* (Sextant) tfj#) ^4&5L.»1Mf ■£- 

VL. (^ Cii-f-m^)^.^— RGB U44«fe#J.i* 

HSV <46^^^. 

#include<ma th. h> 

#define MIN (a, b) (a < b?a: b) 

25 #define MAX (a, b) (a > b?a: b) 

^define NO-HUE-1 

void rgbToHsv (float r, float g, float b, float* h, float* s, float* 
v) ( 

float max = MAX (r, MAX (g, b) ) ; 

30 float min = MIN(r, MIN(g, b) ) ; 

float del ta = max-min; 
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— ^ — % E 9 '£ J 2 £-„ &— 

t f» i£3K3Li3itL > £ J$> ik % — i&- Xo ik 

5 X^JL^JrCR, G, B), ##-& t (R, G, B) 

£'X']<&-£riZ^J?l&X, ivUf S>J (R-X) > CG-X) #. (B-X) <&3g-$ffr 

^v(R-X) . (G-X)^L(B-X) 64<iL, JU'J/?] — S ^fcb-iHst (R-X) > (G-X) 

&(B-X)tfUtfzjL*L&%S'h, S*(R-X). S* (G-X) 2L S* (B-X) &}'(&, 

S* (R-X) ,S* (G-X)^LS* (B-X) G^iL^O (R, 
10 G, B), ^^i.^f?S^*(R', G', B' ) . 

tfjVLAkjtfr ft. 
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@ 1 TFili T — 45.^.^#-^^^'); 

S 2 ^ iii T ^ . 
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R ne »=R + (R-X)* Scale 
" G he » = G + (G-X) *Scale (1) 

.B HE »=B+ (B-X)*Scale 

TTlZ^i l)t» X-sf^ R. + JLScale^/r 

*?§;& 0-f-, Rke»> — 

— ftfS - iiSfca *.® " f - 

* t — ^ R > G > B , 

^ 64 #' 14 , fl'J Rhe . > Ghe . > Bee ,. 
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Lb„ev = B + (B-min(R, G, B))*Scale 

^ > 4^ f (R, G, B) max (R, G, B) , ^ ig - max (R, 

G, B) A Rs G^Bt^liWi. iM*r f (R, G, B)^^^?R. G^LB 
+ f"Ht (middle) , f (R, G, B)^-^^R, G ^ B ^ -f- &)& 

5 (mean/average) . ^ 

(2) A A, (3) (ft £.3% & Etf , ^ . 

& -f- m j^/r if ?£ i±^j.^r 5S frO *+ 

£i_tP^-, ^'J^J (cl amp opera t i on) ^ E^jh^l'/ji (over f low) „ ^ 

10 10. — <fe2g-12, 

— 14 ;£_ — % eg E&JS&- 16 0 + , i*iMLi£k 

18, RGB 

lat^L^-sr^ta rgb + a$-^— 

15 — 10 til— x„ 12 

ttX4(R, G, B), ff#it=- ^*(R, G, && 

4fr* +4*31 (R-X), (G-X) 2L (B-X) &]{£.. 

ik% 14 4fr2v(R-X) , (G-X)^(B-X) 

-?- S, (R-X) . (G-X) (B-X) tftfU&ftSSA., &./*■£- S-(R-X) » 

20 S* (G-X) 2L S* (B-X) tfjUL. i*#e9«fe,3g. 16, 4&^J5'J #>£ S* (R-X) , S*(G- 
X)1?L S* (B-X) (R, G, B), JE-if (R x , G', 

B'). 

G', B')*£i± 

•^— ^tAJiFIL, iir^i&Sg- 18 &m &&&.$-& &jL 

25 £*g.i±i£i % 18 

^iS.^^PM')iS&^^Jr<t^^ti{itJiPPl.-^^i^^l8 6^4# til ^7 (R", 
G", B"). 

£;3r=fSA(3) t ^A'hi£4a^*£#UM) , _SL£ R>G>B Wli&T. 
i*3r:&A(3)-*TJSHfc#: 

30 fRnE»=R + (R + (R-B))*Scale 

SG„ E » = G + (G + (G-B)) *Scale (4) 
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it AND i£44#-7t 29, 27, JL*t,S — ^ — 4£ 

#Ms-r 245, (S* (B-R), S* (G-B) , 0). (S* (R-G) , 0, 

S*(G-B))^L(0, S* (R— G) , S* (B-R) ) £- + 6<?> — IMT^. 

Z&fr) + » i£ AND i£4$-J£-st 29 tL-t AND #->L 291 „ — % AND ^-TL> 

5 293 ;5L— ^JL AND %-tL 295. &iti)ity W frH&i&T , IS- 24 tf/Zit 

St-fc&fctfii t&, ^^.(1, 1, #— 4£*'MT-f- 245 _L. 

i AND 291 4ffrifc S* (B-R) AND #-tG 291 

S*(G-B) #>&, JLi^iL AND#-tL 295 «T* 0. 

iti3L%%-7L 22, AND i£44-¥-^ 29 =-^* (R, G, 

10 B) 247, &&<&&& & (R + S* (R-B) ,C + S*(G-B), 

B) . (R + S* (R-G) , G, B + S* (B-G))^L(R, G + S* (G-R) , B + S* (B-R) ) £■ 
t *-— &— + , i£i£#iM,22k^-- 

221. — 22 3 — ^^-^p/A#- 7L 225. ,£.i£ 

24 Aid, 0, 0) 

15 JM£4’]'fS''T 247 _h. ^^iS.^'GlL, 22 1 i±J 

. R + S* (R-B) it^—M'A ^-* L 223 4frifc G + S* (G-B) fr(HJL, JL^JL;frp 

225 4#ifc B„ 

# JL4M »apn 

20 j&, 
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